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This invention relates fo propane-fraetiona- 
tion of lubricating off stocks. In one of ifs 
more specific aspects if relates to a method for 
the treatment of low asphalt-containin lubri- 
cating oil stocks for the separation and recovery 5 
of lubricatin off fractions. In a still more spe- 
cific aspect it relates to a process for the sep- 
aration and recovery of lubricating off frac- 
tions from crude lubricating off stocks contain- 
ing some asphaltic material by fracionation with fO 
liquid propane wherein the .asphaltic material 
is not precipitated and caked in the off fraction- 
ating apparatus. 
Deasphalting petroleum oils and more partic- 
ularly reduced crude oils from whih distillate 15 
lubricating off fractions bave been removed is 
old in the art. Such operations are usually 
carried out at temperatures between about 70 ° 
and 140 ° F. to take advantage of the precipitat- 
ing action of propane on the heavy asphaltic 20 
constituents of the off. If has also been rec- 
ognized for many years that a fractionatîng 
effect can be obtained with propane-off mix- 
tures at temperatures ranging from about 140 ° 
F. up fo the critical temperature of propane. 25 
Utilizing the unique properties of liquid pro- 
pane whereby increasing temperatures result in 
progressive rejection of hydrocarbons in such a 
manner that the higher molecular weight com- 
ponents and the more aromatic and naphthenic 80 
components are separated first and the lighter 
compoîqents and more paraffinic hydrocarbons 
last, a combination of low temperature distilla- 
tion and solvent extraction is ahieved. How- 
ever, due fo the difficulties involved in working 33 
at high pressures and in close proximity fo the 
critical temperature of propane, commercial ex- 
ploitation was unknown until quite recently. 
It has been round, however, that some low- 
asphalt content reduced crude lubricating oils 40 
may be fractionated continuously by liquid pro- 
pane at a high temperature and under corre- 
spondingly high pressure, while other suh 
crude off stocks can be fractionated for only 
short periods of rime. In this latter case it 45 
bas been round that the fraetionating equip- 
ment became plugged with a deposit of asphaltic 
material. This asphaltic material had appar- 
ently been precipitated from the off upon con- 
tact with the high temperature liquid propane. 50 
An object of my invention is to devise a con, 
tinuous .process in which low asphalt-contain- 
ing reduced crude lubricating off stocks are 
fractionated with propane for the separation 
and recovery, of lubricating off constituents. 55 
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Another object of my invention is to devise a 
method for the separation and recovery of lu- 
bricating off constituents from such crude off 
stocks by fractionation, with liquid propane 
without the formation of hard asphaltic 
posits in the propane fractionation apparatus. 
Still another object of my invention is fo devise 
a continuous process for the separation and re- 
covery of lubricating oil fractions from low 
phalt-containing reduced crude off stocks suit- 
able for the manufacture of lubricating oils by 
liquid propane fractionation wherein the 
phaltic constituents are maintained in a form 
which does not adhere as a hard mass to the 
fractionation equipment. Still other objects and 
advantages of my invention will be obvious fo 
those skilled in the art upon reading the fol- 
lowing disclosure, which, taken with the 
tached drawing, forrns a part of this specifica- 
tion. 
In preparing fo apply the above mentioned 
unique properties of liquid propane to actual 
commercial separation of certain grades Of lu- 
bricating off from reidual stocks a hitherto un- 
recognized problem was encountered. Upon 
treating some Mid-Continent reduced crude off 
stocks having low asphalt content with liquid 
propane in a countercurrent contacting tower 
at a propane to off volume ratio of about 7:1 
with temperatures ranging fr0m about 195 ° F. 
at the top to about 175 ° F. ai the bottom of the 
tower, .an SAE 40 off was separated as overhead 
product. On the other hand, when a very sim- 
ilar Mid-Continent reduced crude off stock low 
in asphalt content was charged to the process 
under the saine operating conditions a imilar 
fraction of lubricating off was initially obtained 
but the column rapidly filled with a hard 
phaItic material in the stripping section, there- 
by making continuous operation impossible. In 
this second case, a third phase, that is, a semi- 
fiuid asphaltic phase was apparently produced 
along with a propane-rich light off fraction and 
an oil-rich solution of propane in heavy off. 
Upon contacting the charge off with liquid pro- 
pane this third phase when first formed was 
suiïiciently fiuid to fiow nearly fo the bottom of 
the column before the ascending propane had 
washed it suflïciently to cause if to set to a hard 
cake. Upon continued operation this asphalt 
. cake builds up in the column until complete clo- 
sure of the column occurs. 
In a study of three well known Mid-Continent 
reduced crude oils which bave been long recog- 
nized as excellent sources of lubricating off 
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stocks hard asphaltic deposits were formed in 
the fractionat2ng equipment when fractionating 
two of these stocks with Iiquid propane while 
the third was fractionated with propane con- 
tinuously and without diïculty. It bas also 
been round that some West Texas reduced crude 
oils can be fractionated with propane while 
others cannot on account of asphalt deposition. 
Itis therefore realized that propane fractiona- 
tion cannot be universally applied to all so- 
called low asphalt crude lubricating oil stocks. 
The reason why apparently similar low-asphalt 
oils behave so differently is hot known. 
I have now discovered a method for the op- 
eration of a fractionating column wherein such 
low-asphalt lubricating off stocks may be con- 
tinuously fractionated with propane fol" separa- 
tion of lubricat.ing off fractions. 
The fig.ure shows diagrammatically, partly in 
elevation and partly in section, one form of ap- 
paratus in which to practice the process of my 
invention. 
The apparatus consists essentially of three 
fractionating towers identified by reference nu- 
merals ! 2, ! and ! 8. These towers are equipped 
with top tower heating coils 28, 24 and 25 hav- 
ing pipe connections 2, 28 and 80, respectively, 
for inlet and outlet of heating fiuids. Each 
column may be equipped with packing or con- 
tacting apparatus 27 which may be merely hori- 
zontally disposed slats or it may be trays of con- 
ventional type or any other type of packing or 
liquid-liquid contacting apparatus. The main 
point is that this packing material should be 
such as to promote efficient contacting between 
the several liquid phases in the process. Of 
course, the prccess may be operated without any 
contacting apparatus 27 but in such cases larger 
towers are required and liquid-liquid contact- 
ings are hot especially efficient. Thus, I prefer 
to use some suitable type of internal contacting 
apparatus. 
The top of tower !2 is connected with about a 
raid-point of tower ! $ by a pipe ! 8. Tower ! $ has 
an overhead pipe !7 for product removal while 
pipe !9 conducts material from tower !8 to about 
a raid-point of tower !. Pipes !8 and !9 are 
equipped with heaters 82 and 84, respectively. 
From the bottom of tower !2 a pipe !4 conducts 
bottoms to about a raid-point of tower !$ while 
this latter tower has a bottom outlet pipe 2{} 
which serres to remove one final product of the 
process. The centrally disposed tower ! has a 
bottom ourlet connected by a pipe !5 leading to 
about a raid-point of treating tower !2. Pipes 
!{} and !A are for introduction of feed stock 
into the tower !2. The towers ! 2, !  and ! 8 are 
each equipped with propane inlet pipes !!, 22 
and 2 !, respectively, at points near the bottom of 
these towers. Pipe !4 is equipped with a heater 
85 while pipe !5 is equipped with a cooler 88. 
These several heaters and coolers may be used 
for heating or for cooling as hereinbefore men- 
tioned or they may be used for cooling or heat- 
ing as operating conditions of the process require. 
Pilot plant propane fractionation of a Mid- 
Continent reduced crude off stock of known 
asphalt depositing tendencies has demonstrated 
that a propane asphalt precipitating operation 
in which a very small amount of asphalt is pre- 
cipitated is hot suflïcient to solve the problem. 
When such stocks are treated for removal of the 
light off content, the treating column is quickly 
plugged by precipitated asphalt. This plugging 
is particularly severe when attempting to prepare 
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an SAE 50 off from certain low-asphalt crude 
lubricating off stocks from which SAE I0 and 20 
viscosity off fractions have already been removed 
and the indication is that three liquid phases are 
5 produced at the point of entrance of the feed stock 
into the propane column. On the other hand, if 
lower temperature conditions and somewhat low- 
er propane fo off ratios are maintained the phase 
relationships are such that a third hard asphalt 
10 phase is hot deposited but only high viscosity 
off is separated. Under such conditions itis im- 
possible to prepare a narrow viscosity range lube 
off stock as an overhead produci which, of course, 
is the primary object of propane fractionation. 
15 Due to the low propane-off ratio the bottoms 
prcduct is hot stripped of all the off content de- 
sired to be included in the overhead product. To 
correct this deficiency, I prefer to operate the 
main extraction column under such conditions 
2O as to produce a relatively broad overhead frac- 
tion which may contain components from SAE 
30 to 70, inclusive. This wide viscosity range 
fraction is then subject to a second fractionation 
under relatively severe temperature conditions, 
25 that is, a top tower temperature of about 200 ° 
with a bottom tower temperature of about 180 °. 
This high top tower temperature, coupled with 
a suitable propane fo off ratio, assists in frac- 
tionating out an SAE 40 or 50 off as the overhead 
30 product. 
The incompletely stripped bottom product 
from the main fractionator may also be stripped 
of desirable oils in a third fractionating column 
in which danger of the formation of the hard 
35 asphalt deposit is avoided due to the removal of 
the relatively light oils in the flrst column. The 
overhead oils stripped in the asphalt stripping 
column are introduced into the second column 
which was hereinbefore described as operating 
40 under severe conditions on the overhead product 
from the flrst tower. The overhead fraction 
from column ! (the third tower) is also passed 
into the second colurnn (!) at a mid-point and 
the bottoms from the fractionation of both over- 
45 head fractions consist of relatively heavy oils 
and this product is returned to the flrst tower 
at about the feed plate at which point it assists 
in preventing the precipitation of the asphalt 
phase since the asphaltic material is relatively 
50 soluble in this heavy recycled oiL 
Specilïc ,example 
A reduced crude off stock of about 850 ° F. 
initial boiling point is prepared by distillation to 
55 remove SAE 10 and 20 viscosity fraction. This 
prepared crude charge then contains all the re- 
maining components oî higher viscosity than 
the SAE 20 oil and is then fractionated by means 
of propane to produce about an SAE 50 oil as 
60 overhead product and a final heavy off-asphalt 
product according to he following sequence of 
steps and under the following conditions. 
This prepared reduced crude off stock is 
charged to the flrst propane column ! through 
65 the line !{}A. This column has been previously 
fllled with liquid propane at a pressure of about 
450 pounds per square inch gauge. All pressure 
given herein are gauge pressures and are given 
in pounds per square inch. The charge off ls 
70 introduced into this column at a temperature of 
about 150 ° F. Liquid propane at about 140 ° F. 
is then pumped into the column through line ! ! 
af a rate such that the volume ratio of the pro- 
pane to the charge off is about 4:1. ,t the point 
75 of introduction of the off charge into the coluran, 
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some oily constituents dissolve in the propane 
whfle other oily constituents remain as an off 
phase and a third phase may separate. When 
a third phase separates itis a liquid phase high 
in asphalt content. The off phase and this high 
asphalt content phase tend fo descend through 
the up-flowing liquid propane. During this 
countercurrent_movement of liquids the propane 
stream serves fo strip the downflowing oils of a 
portion of their off content which was hOt pre- 
viously dissolved by the propane ai the feed 
plate level. In the upper or fractionating sec- 
tion of vessel 12, that is, the portion above the 
feed inlet, heavier and more aromatic and naph- 
thenic portions of dissolved off are precipitated 
from the off-propane solution by maintaining a 
high temperature in the top of the 'column. In 
propane fractionation work, it is known that the 
higher the temperature of the propane the less 
soluble are the lighter offs in propane, thus, a 
certain viscosity off will be precipitated at a given 
temperature and by raising the temperature an 
off fraction of lower viscosity is precipitated. 
Thus, the top section of vessel 12 operates es- 
sentially as a refluxing section by knocking back 
or precipitating the highest viscosity components 
from the top of the tower so that components 
of a lower viscosity may be removed as top prod- 
uct. The propane fo oil ratio, however, in this 
column 12 is such that ata top tower tempera- 
ture of 160 » F. a relatively wide viscosity range 
off is produced. The low propane fo off ratio 
is necessiated by the tendency of the asphalt 
content of some crude off stocks fo precipitae 
in the primary treating tower. 
This relatively wide viscosity range overhead 
fraction from the primary tower 12 due fo the 
low top tower temperature contains a relatively 
large amount of high viscosity oils which are 
then removed in a second fractionation tower 
lB. In column lB this off stock is fractionated 
by a temperature gradient above the feed point. 
On passing through line I S from the top of 
tower 12 ' to the raid-point of tower I this over- 
head product is heated from about 160 °F. to 
about 190 ° F. so that this stock may be intro- 
duced into tower I at about this temperature. 
This tower is, of course, previously flled with liq- 
uid propane and propane is now pumped into this 
tower through a line 22 at about one volume 
per volume of charge off fo vessel 12. The pro- 
pane inlet temperature to vesse1 I is about 
180 ° F. The temperature at the top of vessel 
16 is maintained by the heating coit 24 ai a tem- 
perature of about 195 ° to 200 ° F. This relatively 
high top tower temperature precipitates the 
highest viscosity off components from the off- 
propane solution rising from the feed point to- 
ward the top of the tower. This precipitated 
high viscosity off settles downward in this tower 
and flnally accumulates as an oil phase in. the 
bottom of the tower. During the settling of the 
precipitated off the upward flowing propane 
tends fo strip the more soluble portions of the 
off and return them to the top of the tower. 
The partially stripped off and asphalt-con- 
taining bottoms which accumulate in vessel 12 
are withdrawn through line 14 and introduced 
into about a raid-point of vessel I S. This bot- 
toms product leaves vessel 12 ai about 140 ° F. 
and is heated in transit by heater $5 to a tem- 
oeratuçe of about 170 ° prior fo introduction into 
the treating vessel S B. Liquid propane which, 
of course, fllls this vessel is introduced into the 
bottom through line 25 and is maintained at 
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temperature of about 160 ° F. The heating cofl 
25 in the top of this vessel keeps the top t0wer 
temperature ai about 180 ° F. for refluxing 
 purposes similar fo that described in relation 
 fo the operation of vessels 12 and 16. This 
vessel is operated under a pressure of 550 pounds. 
The solution of heavy off in propane which leaves 
the top of vessel 18 through line 19 is heated 
in heater 4 prior fo ifs introduction into about 
10 a raid-point of vessel I. While this propane 
solution from the top of vessel 18 is described 
as. being added fo .vessel I ai about the raid- 
point, if is intended fo be added thereto ai about 
the point of introduction of the propane solu- 
15 tion from the top of vessel 2. These two 
streams need not be introduced into vessel 16 
at exactly the saine point since the dissolved off 
in the two streams is different grade off but 
they should be added ai points separated by 
20 preferably only a short space. The off from 
pipe 19 is a relatively high viscosity off while 
that in pipe I will bave a considerably lower 
average viscosity. However, for general opera- 
tion considerations, I prefer fo add these two 
25 streams fo vessel lB ai about the saine point. A 
heavy off which accumulates in the base of 
vessel 18 is withdrawn through the bottoms 
drawoff pipe 2@ and this material may be passed 
fo. a propane recovery unit or to subsequent pro- 
3o pane fractionation steps, hOt shown, for re- 
covery of stiff higher viscosity ofls if desired. 
A smaff volume of oil-rich phase is preferably 
maintained in the bottom of each of the three 
fractionating columns. The level of each of 
35 these several oil-rich phases is maintained some- 
what above the points of additions of the 
propane ,so that as the newly added propane 
reaches the liquid-liquid interfaces if will be 
saturated or nearly saturated with soluble oil 
4o ai the temperature conditions ai that point in 
each of these several columns. The amount of 
propane introduced into column I through line 
21 at a temperature of about 160 ° F. amounts 
to about three volumes of propane per volume 
45 of off charge fo the primary fractionator 12. 
In summing up the described operation, gen- 
erally, vessel 12 is operated with a bottom tem- 
perature of 120°145 ° F., a middle point temper- 
ature of 145°-155°F., and a top temperature of 
50 155°-165 ° F. at about 400-600 pounds pressure. 
The column 16 is operated ai a bottom, a middle, 
and a top temperature of 175-185 ° F., 185-190 ° F., 
and 190-210 ° F., respectively, ai a pressure of 
roughly 600-700 pounds. The column 8 is oper- 
55 at.ed at, a bnttoro, middle, and top temerature of 
155°-165 ° F., 165°-175 ° F., and 175-185 ° F., re- 
spectively, ai a pressure of roughly 500-700 
pounds. Into column 12 is introduced per vol- 
ume of charge off 3 fo 6 volumes of propane, in 
6O column  is introduced 1 fo 3 volumes of pro- 
»ane, and in column $ 8 2 to 5 volumes of propane. 
The overall propane to oil ratio is 6:1 fo 14:1. 
In the drawing is shown the line 15 connect- 
ing the bottom of vessel lB with an off feed line 
65 I so that the oil phase from vessel  may 
become mixed with charge off so that the heav- 
ier and less paraflïnic hydrocarbons separated 
from vessel I may bave ample opportunity to 
become thoroughly mixed with the charge oil 
7o before its introduction into the primary treater 
12. In this manner, these recycle oils bave ample 
opportunity fo exert a solubilizing effect on the 
asphaltic constituents of a charge off so that 
these asphaltic materials will hOt be precipitated 
a 75 as hard cake asphalt in the primary treater 



2600»889 

7 
I=. A cooler 33 may be inserted in line 15 to 
cool these recycle oils fo the desired temperature 
of the mid-point of vessel |2 or if desired, the 
charge off may be at a temperature sufficiently 
below 150 ° F. that the warmer off in line |5 will 
make the mixture entering vessel |2 at a desired 
feed inlet temperature. 
The propane-off solution leaving the vessel |6 
through the top drawoff line |7 may be passed to 
a propane recovery unit or may be passed fo a 
unit for further fractionation, if desired, or it may 
be passed to a refining step, if desired. What- 
ever the dispesal of the propane and off solution 
from pipe |7 and the off-propane solution from 
pipe 20, propane will be recove.red ultimately and 
returned to a propane run storage tank, not 
shown, for recycling in this system. 
Contacting apparatus should preferably be used 
in the towers |2, |6 and |8 so that these towers 
may be as small as possible and yet promote effi- 
cient contacting between propane and off. Any 
type of contacting stages desired may be used 
provided of course they are suitable for the prob- 
lem at hand. To maintain proper temperature 
gradients throughout the lengths of the several 
treaters | 2, | 5 and | 8 it may be desirable to insert 
multiple heat exchange steps. The particular 
number of these steps, their location and tem- 
peratures maintained thereby are such as to main- 
tain the desired temperatures and temperature 
gradients. 
Such auxiliary equipment as valves, pumps, 
pressure and temperature regulators, flow meters, 
level controllers, are hot shown for purposes of 
simplicity. The installation and operation of 
such equipment is well known in the art. If wfll 
be obvious to those skflled in the art that many 
variations in operation conditions may be marie, 
such as slight changes in temperatures and pres- 
sures, or even ratio of propane to off, for accom- 
plishing the desired and specific fractionation 
problem and yet remain within the intended spirit 
and scope of my invention. 
Having disclosed my inventïon, I claim: 
1. A process for fractionating an asphalt-con- 
taining crude lubricating off stock comprising 
maintaining a body of said off in a first treating 
zone, maintaining a body of liquid propane con- 
taining dissolved off above said body of off in 
said first zone, said bodies meeting af a common 
interface, introducing a stream of iiquid propane 
into said body of off, introducing 'a stream of said 
asphalt-containing lubricating oil stock into said 
body of liquid propane containing dissolved oil 
at a midpoint of said zone, removing propane 
containing dissolved off from the top and asphalt- 
containing off from the bottom of said first treat- 
 ing zone; maintaining a body of propane contain- 
ing dissolved off in a second treating zone ata 
temperature higher than the temperature of the 
body of propane conaining dissolved off in said 
flrst zone, maintaining a body of an off rich phase 
below said body of propane containing dissolved 
off in said second treating zone, said latter two 
bodies meeting ata common interface, introduc- 
ing iiquid propane into this latter off rich phase, 
passing said removed propane containing dis- 
solved oil from said first treating zone into the 
midpoint of said body of propane containing dis- 
solved off in said second treating zone, removing 
propane containing dissolved off from the top of 
said second zone and recovering the off as one 
product of the process, removing a stream of off 
rich phase from the second treating zone and 
introducing if into said first treating zone at the 
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point of introduction of said asphalt-containing 
lubricating off stock; maintaining a body of pro- 
pane containing dissolved off in a third treating 
zone, maintaining a body of an oil rich phase be- 
5 low said body of propane containing dissolved off 
in said third treating zone a said latter two bodies 
meeting ai a common interface, introducing 
liquid propane into this latter off rich phase, 
passing said removed asphalt-containing off from 
10 said first zone into the midpoint of sa.id body of 
propane containing dissolved off in said thh'd 
treating zone, removing propane containing dis- 
solved off from top of said third zone and passing 
this removed propane containing dissolved off 
15 into the body of propane containing dissolved off 
in said second treating zone, removing off rich 
phase from the bottom of said thh'd treating zone 
and recovering off containing asphalt as a second 
product of the process. 
20 2. The process of claire 1 wherein a higher 
temperature is mainained at the top of each of 
the three treating zones than af the bottom of 
these zones and each zone is maintained under 
sufficient pressure that all contents thereof are 
25 maintained in the liquid state. 
3. The process of claire 1 wherein the tem- 
perature of the off rich phase in the first treating 
zone is maintained between the limits of 120 » to 
145 ° F, the temperature at the raw off feed in- 
30 let point is mainained between the limits of 145 ° 
to 155 ° F., and the temperature at the point of 
ourlet of the propane containing dissolved off is 
maintained between the limits of 155 ° to 165 ° F., 
the temperature of the off rich phase in the sec- 
35 ond treating zone is maintained between the limits 
of 175 ° to 185 ° F., the temperature at the point of 
introduction of the streams of propane containing 
dissolved off from the first and third zones is 
maintained between the limits of 185 ° to 190 ° 1%, 
40 and the temperature af the point of ourlet of 
the propane containing dissolved off is main- 
tained between the limits of 190 ° fo 210 ° 1%, and 
the temperature of the off rich phase in the third 
treating zone is maintained between the limits of 
45 155° to 165 ° F., the temperature ai the point of 
introduction of the stream of oil-rich phase from 
the first zone is maintained between the limits 
of 165 ° to 175 ° F., and the temperature at the 
point of ourlet of the propane containing dissolved 
50 oil in the third zone is maintained between the 
limits of 175 ° fo 185 ° 1.; the pressures maintained 
in the three treating zones 'are, respectively, 450 
pounds per square inch, 640 pounds per square 
inch and 550 pounds per square inch. 
55 4. The process of claire 3 wherein four volumes 
of propane per volume of off charge stock is in- 
troduced into the first treating zone, one volume 
propane per volume off charge stock is introduced 
into the second treating zone and three volumes 
60 propane per volume of off charge stock are intro- 
duced into the third treating zone. -  
5. In the propane fractionation of lubricating 
off constituents from low asphalt-content reduced 
crude lubricating off stocks with liquld propane 
65 wherein solid asphaltic material precipitates 
upon initial contact with the propane and 
adheres to and plugs the fractionating apparatus 
in the region adjacent and below the raw feed 
entry point, a process for continuously carrying 
70 out this ïractionation operation without precipi- 
tating said asphalt and plugging said apparatus 
comprising maintaining a body of said off in a 
first treating zone, maintaining a body of liqùid 
propane containing dissolved off above said body 
75 ' of oil in said first zone, said bodies meeting :at a 
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c0mmon interface, introducing a stream of liquid 
propane into said body of oil, introducing a 
stream of said low asphalt-content reduced crude 
lubricating oil stock !nto said body of liquid pro- 
pane containing dissolved oil at a midpoint of 
said body of propane containing dissolved oil, 
removing propane containing dissolved oil from 
the top and asphalt-containing oil from the bot- 
tom of said first treating zone; maintaining a 
b0dy 0ï propane containing dissolved oil in a sec- 
ond treating zone af a temperature higher than 
the temperature of the body of propane contain- 
ing dissolved oil in said lïrst zone, maintaining 
a body of an oil rich phase below said body of 
propane containing dissolved oil in said second 
treating zone, said latter two bodies meeting at 
a common interface, introducini liquid propane 
into this latter oil rich phase, passing said 
removed propane containing dissolved oil from 
said lïrst treating zone into the midpoint of said 
b0dy of propane containing dissolved oil in sai d 
Second treating zone, removing propane contain- 
.n dissolved oii frQm the top of said second zone 
and recovering the oil as one product of the proc- 
essl removing a stream of oil rich phase ïrom the 
second treat,ng zone and introducing if into said 
lïrst treating zone af the point of introduction of 
said asphalt-containing lubricating oil stock; 
maintainini a body of propane containing dis- 
solved oil in a third treating zone, maintaining 
a body of an oil rich phase belo,« said body of 
propane containing dissolved oil in said third 
treatini zone, said latter two bodies meeting af 
a common interface, introducing liquid propane 
into this latter oil rich phase, passing said 
removed asphalt-containing oil from said lïrst 
zone into the midpol.'nt of said body of propane 
contoEining dissolved oil in said third treating 
zone, removing propane containing dissolved oil 
from top of said third zone and passing this 
removed propane containing dissolved oil into the 
bodT of propane containing dissolved oil in said 
second treating zone, removing oil rich phase 
frorn the bottom of said third treating zone and 
recovering oil containing asphalt as a second 
product of the process. 
6. The process of claim 5 wherein a higher 
temperature is maintained af the top of each of 
the three treating zones than af the bottom of 
these zones and each zone is maintained under 
sulïïcient pressure that all contents thereof are 
maintained in the liquid state. 
7. The process of claim 5 v«herein the tempera- 
ture of the oil rich phase in the lïrst treating zone 
is maintained between the limits of 120 ° fo 145 ° 
F., the temperature af the raw oil feed inlet point 
is maintained between the limits of 145 ° fo 155 ° 
F.. and the temperature af the point of ourlet 
of the propane containing dissolved oil is main- 
tained between the limits of 155 ° fo 165 ° F., the 
temperature of the oil rich phase in the second 
treating zone is maintained between the limits 
of 175 ° fo 185 ° F., the temperature af the point 
of introduction of the streams of propane con- 
taining dissolved oil from the rst and third zones 
is maintained between the limits of 185 ° fo 190 ° 
F., and the temperature af the point of ourlet of 
the propane containing dissolved oil is main- 
tained between the limits of 190 ° fo 210 ° F., and 
the temperature of the oil rich phase in the third 
treating zone is maintainid between the limits of 
155 ° fo 165 ° F., the temperature at the point of 
introduction of the stream of oil-rich phase from 
the rst zone is maintained between the limits 
of 165 ° fo 175 ° F., and the temperature .at the 

point of ourlet of the propane containing dis- 
solved oil in the third zone is maintained between 
the limits of 175 ° fo 185 ° F.; the pressures main- 
tained in the three treating zones are, respec- 
5 tire]y, 450 pounds per square inch, 640 pounds per 
square inch and 550 pounds per square inch. 
8. The process of claim 5 wherein four volumes 
of propane per volume of oii charge stock is intro- 
duced into the lïrst treating zone, one volume 
lO propane per volume oil charge stock is introduced 
nto the second treating zone and three volumes 
propane per volume of oil charge stocl are intro- 
duced into the third treating zone. 
o. In the propane fractàonation of lubricating 
15 oil constituents from low asphalt-content reduced 
crude iubricating o1 stocks with licluid propane 
wherein solid asphaltic material precipitates 
upon initial contact with the propane under pro- 
pane fractionation conditions and adheres fo and 
20 plugs the fractionating apparatus in the region 
adjacent and below the raw feed entry point, a 
process for continuously carrying out this frac- 
tionation operation vithout precipitating said 
asplat and plugging said apparatus comprising 
2 maintaining a body of oil in a flrst treating zone, 
mantaining a body of licluid propane containing 
diss01ved oil above said body of oil in said rst 
zone, said bodies meeting af a common interface, 
introducing a stream of licluid propane into said 
30 body of oil, introducing a stream of said reduced 
crude lubricating oil stock containing .some of 
said asphalt into said body of licluid propane con- 
taining dissolved oil af an intermediate point of 
said zone, removing propane containing dissolved 
35 oil from the top and oil containing asphalt in 
solution from the bottom of said lïrst treating 
zone and recovering oil containing .asphalt in 
solution from said removed bottoms as one prod- 
uct of the process; ma.intaining a body of propane 
40 contaning dissolved oil in a second treating zone 
af a temperature higher than the temperature 
of the body of propane containing dissolved oil 
in said lïrst zone, maintaining a body of an oil 
rich phase below said body of propane contain- 
45 ing dissolved oil in said second zone, said two 
bodies meeting af a common interface, introduc- 
ing licluid propane into this latter oil rich phase, 
passing said removed propane containing dis- 
solved oil from said lïrst treating zone into an 
50 intermediate point of said body of propane con- 
taining dissolved oil in said second treating zone 
removing propane containing dissolved oil from 
the top of said second zone and recovering the 
oil as a second product of the process, removing 
5 a stream of an oil phase comprising aromatic 
and naphthenic constituents from the bottom of 
said second zone and passing af least a portion 
of this stream into the lïrst zone af the reduced 
crude oil feed inlet level thereof. 
6O 10. The process of claire 9 wherein the pres- 
sures in both treating zones are suiïiciently high 
as fo maintain the propane in the licluid phase. 
11. The process of claim 9 wherein the tem- 
perature from said intermediate point fo the bot- 
65 tom of the lïrst zone is maintained constant, and 
the temperature from the midpoint fo the top of 
said lïrst zone is maintained progressively higher 
than af the bottom of said rst zone; and an 
increasing temperature gradient is maintained 
7o from the bottom fo the top of the second zone; 
and both zones are maintained af suiciently high 
pressures that the propane therein exists in the 
licluid phase. 
12. The process of claire 9 wherein the rem- 
75 perature from the bottom of the second zone to 
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he top thereof progressively increases from 180 ° 
F. o 200 ° F., and both zones are maintained aç 
sufliciently high pressures that the propane 
therein exists in the liquid phase. 
13. The process of claire 9 wherein six volumes 
uf liquid propane per volume of said low asphalt- 
Containing crude lubricating off feed stock are 
irtroduced into the off rich phase of the first 
.tding zone and ,two volumes of liquid propane 
per volume of sa!c low sphalt-containing crude 
]ïbricting il f2ed tock are intfoducèd into the 
Sëgbnd treatihg zon; and wherein :the OEempera- 
ure ïrom the bott0m of the second zone to the 
op thereof progressively increases from 180 ° F. 
fo 200 ° F., and boh zones are maintained at suf- 
-itcierly high.pressures hat the propane therein 
çëits in .the liqùid phase. 
14. T-ho -process of claire 9 wherein from 3 to 6 
/olumes of liquid propane per volume of said low 
asphalt-containing crude lubricating off feed 
stock are introduced into the ofl-rich phase of 
the first treating zone and from 1 to 3 volumes 
of liquid propane per volume of said low asphalt- 
containing crude lubricating off feed stock are 
introduced into the second treating zone; and 
wherein the temperature from the bottom of the 
second zone to the top thereof progressively 
increases from 180 ° F. fo a temperature within 
the limits of 195 ° to 210 ° . 
15. In the propane fractonaton of lubricating 
oil constituents from low asphalt-content reduced 
crude lubricating off stocks with liquid propane 
wherein solid asphaltic material precipittes 
upon inital contact with the propane under pro- 
pane fractïonation conditions and adheres to and 
plugs the fractionating apparatus in the region 
adjacent and below the raw feed entry point, a 
process for continuously carrying out this frac- 
tionation operation without precipitating said 
asphalt and plugging said apparatus with depos- 
ited asphalt comprising maintaining a body of 
off in a first fractionation zone, maintaining a 
body of liquid propane containing dissolved off 
above said body of off in said first zone, said 

bodies meeting at a common intercale, introduc- 
ing a stream of liquid propane into said body of 
off, introducing a stream of said reduced crude 
lubricating off stock containing said asphalt into 
5 said body of liquid propane containing dissolved 
off at an intermediate point thereof, removing 
propane containing dissolved off from the top and 
off containing asphalt in solution from the. bot- 
,tom of said first ïractionation zone and recover- 
10 ing oil containing .asphalt in solution ri'oto said 
removed bottoms as one product of the process; 
maintaining a body of liquid propane containing 
dissolved off in a second fractionation zone, main- 
taining a body of an oil rich phase below said 
15 body of propane containing dissolved off in said 
second zone, said two bodies meeting ata coin- 
mon interface, introducing liquid propane into 
this latter off rich phase, passing said removed 
propane containing dissolved off from said first 
2O fractionation zone into an intermediate point of 
said body of propane containing dissolved off in 
said second fractionation zone, removing propane 
containing dissolved oil from the top of said sec- 
ond zone and recovering the off as a second prod- 
25 uct of the process, removing a stream of an oil 
phase comprising aromatic and naphthenic con- 
stituents from the bottom of said second zone and 
passing at least a portion of this stream into the 
first zone at the reduced crude off inlet level 
30 thereof. 
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